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1~ 2Lrenzo;r 7:!,o,~ C~;5'~'e. 

log-houses~ and defended th<'n whh a common stockade~ 
work : this p]ace we called Fo.rt C!atsop, after a natiou o~" 
that name who were our nearest neighbuurs. In this coun- 
try we found an abundance of e]k~ on which we subsisted 
principally during the last winter. \Ve left Fort Clatsop on 
the eTth of March. On our homeward bound voyag% being 
1nucll better acquainted with the countr)9 we were enabled 
to take such precautions as in a great measure secured us 
from the want of provision at any time, and greatly lessened 
our fatigues, when compared with those to which we were 
compe!led to submit in our outward-bound journey. W e  
have not lost a man since we left the Mandians ; a c.ircmn- 
stance which I assure you is a pleasing consider:ttion to me. 
As I st{all shortly be with yo% and the post is now waiting, 
I deem it unnecessary here to attempt minutely to detail the 
occurrences of the last eighteen months. I am, &c. 

Y:;ur affectionate brother, 
~vVi L LIAr,~ CLA~Ko 

1II.  Extract ofa ~Immscr~pt ~tlemo~r, by II,/-. P~Y~sE, 7.p~m 
Co ff'ee. Comm2~,ticated [,y fill l~',i~,~1~>::rtER ~'::. 

I N  1 ~,03 I wrote to M., Payss~:, then professor of chemhtrv 
in the Military Hospital ibr Students at Mctz,  requesting 
to be informed if, during his stay among the Dutch,  hc 
made any remarks or collected any inibrmation on the sub- 
ject  of coffee. His  answer transmitted to me a very com- 
plete memoi U in which was contained the histo,'y of that 
grain;  the botanical characters of the tree which produc,c~ 
i t ;  its culture, preparation, and use, as a beverage; antl, 
lastly, an analysis of it. 

The war, and my bad state of heahh, not permitting v.~e 
to finish ti~e work on which I was l~hen engaged, and f'~r 
which I had applied to M.  Payss6 t:or assistance, I kept hb: 
memoir  for three years in my port-folio. Having seen, 
however~ that the subject is now o e e u p y i ~  the attention of 
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~Temob" upon Coff'ee. i9 

the French chemists*, I think it my duty to extract and 
publish from M. PayssCs memoir what may be useful. I 
presented it, therefore, at one of the meetings of' the Phar- 
maceutical Society, and I now publish it in the form of 
an extract, beginning' with its chemical examination: I 
shall adopt the author's own language. 

Several chemists have successively occupied themselves 
with the examination of coffee ; but as the methods of ana- 
lysis formerly employed had not arrived at that degree of 
perfection to which modern chemistry has raised them by 
its numerous discoveries, I thought of resuming the subject, 
in the hope of throwing some more light upon the compo- 
sition of a substance so generally in use. It would be su- 
perfluous to relate the difl)rcnt resu]ts obtained from each 
analysis. I shall therefore confine myself to pointing out 
those of the most recent authors who have taken up the 
subject, such as Ryhiner and Chenevix, subsequently to 
Geoffroy, and shall afterwards detail my own observations 
resulting from actual experiments. 

Being desirous of knowing the particular principle newly 
discovered in coffee by Mr. Chenevix "1"~ I proceeded to the 
chemical analysis of it as pointed out by him: it will be 
seen, however, that my results do not always agree wittl 
those of M. Chenevix, and that, in place of a principle in 
which he seems to have discovered nothing at all acid, I 
found, on the contrary, a new acid strongly characterized 
and very distinct from all tee other acids. 

I reduced into powder le2 grammes ~86 milligrammes 
(four ounces) of coffee, said to be from Martinique : after 
having put 0"318 milligrammes (six grammes) in a glass 
eol~taining tincture of turnsole, the violet-blue colour of the 
latter soon changed into red. 

The same quantity of powder, mixed with a solution of 
sulphate of oxygenated iron, produced a very fine green co- 
lout inclining to violet. 

* See Phi l  Mug. vo[. xxvl p. 17. 
Mr. Cheaevlx's paper on this subject was originally given in the Philo° 

~ophlcal Magazine, vol. xli. p. 850, and afterwards copied into the foreign 
journals. 
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~o .M~,moir ~tp~z Co[Fee. 

The sol-',tiot,, of green sulphate of iron acquired, on a si- 
milar mixture, a very slight green tint, which became deeper 
on being exposed to the air. 

The coffee powder remaining was put into a glass retort 
~i th  thrice its weight of distilled water : having joined a re- 
ceiver to the head and luted ib I heated it sufficiently t~ 
bring the liquor to the boiling poiilt: having kept it six 
hours in this state, I unlvtcd lhe apparatus and filtered the 
liquid, which I submitted to some experiments. 

The liquor which came over duriP.g the distillation was 
charged with the aroma of coffee in a very sensible degree ; 
it was of a sweetish taste; not altering the blue vegetable 
colours~ nor the diffcrent re-agents with which it was put in 
contact. 

The filte~'ed water of the decoction had a greenish appear- 
ance ; was of a slightly viscous consistence ~ had-a hitter taste 
mixed with roughness ; discolouring and changing into red 
the turnsole and violet tinctures ; communicating suddenly 
a very fine green colour to the solution of oxygenated 
ironj  a very clear green to the green sulphate; a sombre 
gray precipitate to the nitrate of m;rcury;  a greenish gray 
to the precipitate of nitrate of silver; a yellowish white to 
the precipitate of nitrate of bismuth; a Iight and grayish 
green precipitate to the sulphate of copper; a green inclining 
to violet to the precipitate of sulphate of manganese; a 
sombre gray to that of the sulphate of zinc ; a dirt}, white 
to that of the sulphate of alumine, with a discolouring of 
the liquor; a whitish gray to a very volmninous and very 
sudden precipitate of the muriate of t in;  a more decided 
gray than the preceding to that of the nmriate of lead~ which 
is also very abundant; a white inclining to vellow to the 
acetite of the same metal ; a white to a slight precipitate of 
muriate~ nitrate, and aeetite of barytes. 

The smp,mr'e acid produces a yellow cohmr with a flaky 
precipitate, light and gray ; the nitric and muriatic aeid~ 
prod-ice a yellow colour. 

Potash, soda, ammonia, pure barytes and lime, give this 
decoction a saffron yellow colour ; the hydrosulphurets give 
it the same colonr, with a l;ght precipitate. 

Mixed 
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3 fcmdr  z~LooTz Co yee. e l  

Mixed with a solution of glue, there results from it no 
precipitate nor change of colour different fi'om that which is 
natural to the mixture of the two liquors. 

A quantity of coffee equal to that above employed was 
pulverized, and boiled repeatedly like the foregoing in three 
times its weight of pure water, in order to convince myself 
that the husks were completely exhausted • the second and 
third decoctions gave a greenish appearance deeper than the 
first, without my being able to ascertain positively the cause 
of this slight difference. I merely presumed that, the latter 
decoctions being made in the open dir, the extractive matter 
had been able to oxygenate itself suf-~ciently, and to pro- 
duce this effect without precipitating it. These decoctions 
always maintain a muddy appearance, in spite of repeated 
filtrations. 

All these liquors united were submittad to evaporation it1 
a glass retort so managed as to avoid the contact of the 
air, and consequently the oxygenation of the extract. Con- 
densed to the consistence of a syrup slightly boiled, I finished 
their evaporation in a glass capsule. This production be- 
came transparent in proportion as it acquired consistence, 
and viscous like an extract : its eolour was that of horn, of 
a bitter acid taste mixed with a degree of roughness which 
I do not know how to describe, at;d it reddened the blue 
colours- its weight was 15"~16 (4 drachms), which [ put 
aside for the purpose of being examined, as we shall see 
hereafter. 

Sixty-one grammes 143 milligrammes (o ounces) of cof- 
fee in powder were digested in a glass vessel with 1 ee gram- 
rues es6 milligrammes (4 ounces) of alcohol, giving a4 de- 
grees at Baum6's areomcter : I filtered, after two hours' ma- 
ceration at a temperature of 15 ° (65 ° of Fahr.) ; the alcohol 
~:is highly coloured ; when evaporated it ~.oave a product of 
7 grammes 643 milligramnms (~ drachms) of a hvacinth-co- 
loured matter, slightly viseou% bitter, acid, partly soluble 
in water, and precipitating, when diluted in this 'liquid, 
grayish flakes, burning, like the resins, with a thick smoke, 
and which I considered as a resinous substance. The por- 
tion dissolved~ treated with the re-agents already mentioned, 

]3 3 presented 
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o~ B[emo~r upon C~!~'ee. 

presented plcenomena very analogous to those of the decoc- 
tion ; I say analogous, because the decomposition of some 
of them appeared to have taken place more slowly and less 
completely ; which made me presume that the presence of 
the greater quantity of extractive matter than the decoction 
contains was one of the ca z~.ses which facilitated these de- 
compositions, and increa,;ed the quantity of the precipitates. 
W e  shall return to this subject: this solution was moreover 
mixed with certain other re-agents, of whicl) it is interesting 
to ascertain the action. 

Wi th  the prussiate of iron and crystallized potash dis- 
solved, the mixture of the liquor gave a green colour ; with 
the prussiate of ammonia, a yellow eolour ; with the prussic 
acid, a eolour slightty gray. 

The preceding experiments only "proving the existence of 
an acid combined, or simply mixed with foreign matters, 
which might perhaps have occasioned some of the phamo- 
mena observed, it became important to verify the processes 
employed bv Mr. Chenevix (who b.as not ascertained the pre- 
sence of the acid I remarked) ; and, in short, to take away 
every kind of uncertainty upon this matter by endeavouring 
to obtain it by the processes of the English chemist. 

I boiled, in a glass alembic in a sand bath, 489 grammes 14{3 
milligrammes (1 pound) of Martinique coffee~ reduced into 
powder, in three times its weight of distilled water for about 
twohours : the water,when filtered, I replaced upon the husks 
as they were condensed in the distillation, with an addition 
of about a kilogramme of the same liquid. The operation 
being finished, I filtered and mixed the two liquors ; I then 
poured nmriate of tin~ crystallized and dissolved in pure 
water, until no more precipitate was formed : I passed the 
whole through a filter, washed the husks remaining upon the 
paper in several waters, ap.d afterwards introduced the whole 

r 1 into a fla~,l with two apertures, with six times its weight of 
water : having carefully agitated the mixture, I introduced, 
by means of a suitable apparatus, sulphurettcd hydrogen gas, 
xxhich Fassed slowly through the liquor. The decomposi- 
tion of the compound of tin and the acid of coffee was easily 
cfl~cted : t.he new combination of the hydrosulphuret of tin 
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Memo/r 2tpon @~yee. e3 

was manifested in the form of a white precipitate, which I 
had the precaution to shake frequently with a glass tube, in 
order to make it present a greater surface and more points 
of contact to the hydrogen gas saturated with sulphur. The 
operation being ~nMled, I unluted the apparatus and filtered 
the liquor of the flask, which passed very limpid, preserv- 
ing, however, a slight_ smell of sulphuretted hydrogen.. , I 
proceeded to evaporate it in a glass capsule, with a mode- 
rate heat: the liquor, when reduced to one-third of its vo- 
lume, no longer retaine'd the hydrosulphuretted smell. I 
continued the evaporation in order to give to the liquid a 
pretty strong syrup), consistence : when brou..~ht to this point 
it was very transparent and of the colour of horn, as ob- 
served by Mr. Chenevix. In this state it was submitted to 
the following experiments : 

Applied to the tongue, its bitter taste was mixed with art 
acidity and a roughness of which we have already spoken ; 
mixing itself with water and even alcohol in any propor- 
tions ; presenting no crystallization in spite of the care 
taken in its evaporation ~ liquefying in t|m [ire, and after- 
wards swelling very lightly ; spreading a sharp and pungent 
whitish smoke; leaving as a residue a charry mattcr~ not 
voluminous, and very slightly salt. 

I afterwards submitted the acid thus collected to an mm- 
lysis by fire in close vessels. For this purpose I introduced 
1oo parts of it into a glass retort, to which I adapted the 
hydro-pneumatic tub and an intermediate flask with two 
necks: the first prodt'ct which appeared was only water; 
this was eoloured in proportion as I augmented the fire 
under the distillatory vessel, and during this time there 
pas~ed into the flask a little oil highly coloured and very 
fv'tid : upon raisiug the temperature still higher, I succeeded 
in !ibcrating some cuhie inches of carbonic acid gas and car- 
bonated hvdro~,en. = gas. When there was no more disengaged~ 
I put out the tire and unluted the apparatus: when the re- 
tort was broken I found a charcoal weighing o ' a6 :  made 
red-hot in a platina crucible for an hour, it was impossible 
to incinerate it; heated with the blow-pipe it lost in weight, 
and a very small partion of it was i~ciaerated ; yet it was 

B 4 impossibl% 
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~4 Memoir upon Coffee. 

impossible, on account of its small quanti~y, to determine 
the nature of this residue, which was black inclining to 
gray. 

The liquid product contained in the receiver contained 
in all 0"45 of the mass distilled ; whence 1 concluded that 
the amount of the gas formed during the operation was 
nearly 0"19. The empyr~umatic oil separated from the 
aqueous liquid, and a little soapy, weighed O" 1.5 ; the water 
0"30. 

The acid of coffee which I obtained pure was dissolved 
in six times its weight of pure water; in this state it 
was mixed with the following substances: with turnsole 
and violet linctures, which it reddened very suddenly ; with 
solutions of oxygenated and green sulphate of iron, the 
tbrmer solution immediately assumed a fine green colour, 
and after resting six hours there was a precipitate formed of 
the same co!our ; the latter solution at first only assumed an 
extremely slight green tint, but this became deeper upon 
being exposed some hours to the air. Gelatine was not pre- 
cipitated by the acid of coffee; the muriates of tin and 
lead were precipitated very suddenly and very abundantly 
in grayish Nhite; muriate of antimony in a flaky white, 
very suddenly ; the nitrates of mercury and bismuth in dirty 
white ; the nitrate and acetite of copper in a sombr~ brown 
the nitrates of silver and cobalt, the sulphates of manganese, 
zinc, and copper, underwent no alteration ; that of copper 
only lost in colour ; the nitro-muriates of gold and platina 
lost nothing, not even their colour. 

The action of the sulphuric, sulphurous, nitric, nitrous, 
muriatic, oxymuriatie, and phosphoric acids only gave this 
vegetable acid a yellow tint more or less beautiful in the 
cold; by heating them mixed, the sulphuric acid became 
highly eoloured, and liberated vapours of sulphurous acid ; 
the nitric acid was easily decomposed with a disengagement 
of gaseous oxide of azote and carbonic acid, which preci- 
pitated lime water. The residue of this kind of combustion, 
subjected to some trials, seemed to me to be only malic acid, 
not precipitating lime from its combinations like the oxalic. 
The oxymuriatic acid gave a simi!ar product. 

Among 
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31rerno5 • ~lpon Cof'ee. e5 

Among tile vegetable acids, the malic, oxalic, and tarta- 
rous, only gave, on their mixture with the acid of coffee, 
a clear yellow tint to the latter. 

The pure or saturated alkalis of potash, soda, and ammo- 
nia, only gave as a product mixtures of a deep yellow in- 
clining to orange. 

Lime, barytes, strontian, and the hydrosulphurets, pre- 
sented, upon being mixed with this acid, ph~enomena little 
different from those of the alkalis. 

Among saline substances the prussiate of ammonia gives 
a product similar to that of the alkalis. 

The prussiate of iron and potash develop a slight green 
tint, which indicateh the decomposition of the little prus- 
slate of iron that this re-agent always contains. 

Sulphate of alumine, acetite of barytes, and the nitrate 
of this latter base, are partly precipitated in white powder 
by this acid, after the mixture of these liquids has remained 
some time at rest. 

Tannin, as well as gallated alcohol, are sensibly disco- 
loured on mixture with the acid of coffee e. 

Atier having determined the chemical action of the acid of 
coffee upon the different re-agents which we ha~:e here enu- 
merated, it Was necessary to inquire among the known ve- 
getable acids tbr that which presented the greatest analogy 
with the former acid. ~Ve first examined gallic acid, and 
afterwards the tanning principle ; but we shall see, by com- 
paring the most characteristic properties of these latter, that 
we cannot be permitted to establish an identity of a physical 
or chemical nature between them and the acid which is the 
subject of our present inquiry. 

Tannin, very pure, precipitates in black the solution of 
sulphate of oxygenated iron; the acid of coffee communi- 
cates a green tint to it : tile latter does not precipitate gela- 
tine ; while this is the most remarkable characteristic of 
tannin, and which would of itself suffice to establish the 
difference which exists between these two bodies, if there 

• The prec~pltate of iron obtained from the solution of the sulphate of 
this base with the acid of coffee was dissolved in fl-,e nitric, sulphuric, phos- 
phoric~ and oxalic -"cid~. The o~her acids did not attack it at all. 
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e6 .~l~emoir 2tpon CoJee. 

was not a crowd of other distinctions, which it would be 
superfluous to relate here. 

As to the gallic acid and that of eoffee~ the former preci- 
pitates in black the sulphate of iron: it is very soluble 
in water; it precipitates solutions of gold and silver ia 
brown, those of bismuth and mercury in yellow ; and causes 
no change in that of the green sulphate of iron ; while the 
acid of coffee gives to this last a very sensible green tint, 
and precipitates the iron from it in the same colour on ex- 
posure to the air; it gives precipitates of a dirty white with 
the nitrates of mercury and bismuth, without causing any 
change in the solutions of gold and platina. 

The existence of an acid in coffee being once well demon- 
strated, it only remains to know in what proporiions it does 
exist, what are the combinations it is capable of forming ; 
and, in one word~ the order it follows in its chemical attrac- 
tions. 

In order to attain these branches of knowledge I treated 
eooo parts of coffee of the above species, and prepared as 
above described, with a sufficient quantity of pure water~ 
by various decoctions and in close vessels. The extract, 
brought to the consistence of honey, was 280 parts : I took 
100 parts of this and dissolvcd them in six times their weight 
of pure water; I afterwards proceeded, as already pointed 
out, with muriate of tin, and decomposed the new com- 
bination by sulphuretted hydrogen. This operation fur- 
nished, after having suitably evaporated the liquor contain- 
ing the acid of coffee, o'55 of this matter. Wishing to know 
the substances with which it was combined in the extract of 
coffee, I took 100 fresh parts of it, which I dissolved in art 
equal quantity of water, upon which solution I poured as 
much highly rectified alcohol ; at the same instant the li- 
quor became a little milky, and a whitish flaky matter was 
separated from ib which I collected on a filter : when dried 
it weighed 0"05, and when examined it presented all the 
characters which belong to vegetable albumen. Having 
afteraards mixed a great quantity of water with the mixture 
of alcohol and acid of coffee and extractive matter, the liquor 
formed a second deposi b more coloured, eoliected at one 
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Memoir upon Cajq:ee. ~ 

single place of the vessel which contained it, and which I 
separated by decanting the liquid. This deposit stuck to 
the fingers, was insoluble in water, but completely soluble 
in alcohol ; its weight while s~)ft was 0"09 ; examined after 
having precipitated it from its alcoholic solution, it present- 
ed~ on combustion, all the ph~enomena attending that of re- 
sinous bodies. 

In  order to ascertain the quantity of extract which the 
aqueous and alcoholic liquor contained, I evaporated it to 
the consistence of honey~ and upon being weighed it wag 
0"83. I dcdocted from this quantity that of the acid, the 
weight of which I knew : that of the extract was then re- 
duced to 0"28 i the loss was 0"03 ; but not being able to 
examine in this state the extract mixed with acid, I endea- 
voured to isolate it, by pouring into the solution which [ 
had made of it a sufficient quantity of liquid acetite of ]ead~ 
and until no more precipitate was formed: I afterward.~ 
placed the whole upon a filter, washed the deposit with care, 
and evaporated the liquor until it had the consistence of a 
soft extract :. this product being weighed, it was 0"25 : its co- 
lour was hyacinth red ; its consistence tenacious ; its taste 
hitter ; very soluble in alcohol ; not precipitating either the 
solutions of muriate~ of tin, lead, or iron : it seemed to be 
nothing else than the acetous acid coming from the decom- 
positign of the acetite of lead which had b~en made use of to 
isolate the acetite of copper, having made an alteratio'n on it, 
and as it remained in part combined, since its weight was re- 
duced to 0'25 in place of 028,  aswe have ah'eady remarked. 
This loss proceeded, without doubt, from what remained 
in the vessels in which it wa~ prepared : as to the difference 
of intensity of eolour it presented in this case, it may very 
probably, have proceeded from the oxygen it had absorbed 
during its evaporation. In order to acquire the completest cer- 
tainty ou the subject, I took twenty parts of it, which I boiled 
with distilled aeetous acid in a close vessel: the extract 
underwent no alteration, except acquiring a greater liquidity, 
but it resumed its primitive state by the evaporation of the 
vehicle which I had introduced into it, It remained to exa- 
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e8 ~femoir upon Coffee. 

mine the composition of the coffee from which I had sepa- 
rated the extract and the acid, &c. 

W e  have seen that the 2000 parts lost 280 by the different 
decoctions they had undergone ; and the residue was conse- 
quently rednced to t Teo. I endeavoured to incinerate it 
by burning it in a ilcssian crucible, which I kept red-hot 
for a~ hour : the matter began, at first, to spread a pungent 
smoke, which afihcted the eyes; inflammation afterwards 
took place, and the matter burned in ibis manner during 
some minutes. The residuc of this operation was a very 
black charcoal, weighing 43o parts ; it was reduced into 
powder and put into a platina crucible, which I kept red- 
hot  for two hours in a reverberating furnace. It was only 
in this manner that I succeeded in reducing i't to ashes, 
but still in an imperfect manner~ since of 3 2 e  parts, which 
the crucible contained after calcination, _o30 only were con- 
verted into ashes ; 92 parts of a eharry matter re.naining, 
which refused all attempts at incineration. I poured 200 
parts of water upon ~23o of ashes, and filtered and evaporated 
the liquor: it  furnished as a product ten parts of a saline 
substance, precipitated the nitrate of silver in a flaky muriate, 
and which I recognised, after examining it, to be nothing 
else than muriate of potash. 

The residue was saturated with nitric add,  which entered 
into combination with a slight effervescence, and without 
leaving any residue. I decomposed the nitrate formed by 
the carbonate of potash, and collected the precipitate upon 
a filter ; it was carefully washed, and calcined in a platina 
crucible ; being weighed after this operation there were 216 
parts of it, which, added to the ten of the :alkaline muriat% 
yielded 2e6, from which the loss must have amounted to 
lbur parts. The taste of this earthy substance was caustic 
and burning, absorbing water greedily, and with a disen- 
gagement of heat. According to this, I did not hesitate to 
consider it as caustic lime: in order to ascertain it, how- 
cvcr, in a more certain manner, I dissolved it a second time 
in nitric acid, and tried the liquid nitrate by the sulphurie 
and oxa!ie acids~ which tbrmed in it insoluble precipitates 
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3l'emoir vpon Cofl'ce. e9 

of sulphate and oxalate of lime. The prussiate of ammonia 
indicated the presence of an atom of iron ; the gallated at- 
cohol acted in tile salem manner, by communicating to the 
solution of this salt a purple colour. 

Being desirous of knowing the products which coffee not 
boiled in water would furnish by its dccomposition~ I re- 
duced ~00 parts of it into a rough powder, which I intro- 
duced into a glass retort, to which I joined a tubulatcd ma- 
trass, commuqicating by means of a tube with the hydro- 
pneumatic tub. .The first portions of liquid which passed 
into the matrass after the apparatus was heated were only 
a white limpid liquid, which became brown in proportion 
as I augmented the heat: to this first product succeeded a 
citrine oil slightly fetid, which became black and thicker 
on the temperature being raised. Towards the end of the 
operation there was sublimed into the neck of the retort a 
~*aline matter, confusedly crystallized, mixed with black em- 
pyreumatic oil : I then augmented the fire until the bottom 
of the retort was reddened, in the hope of liberating some 
gaseous substances; but [ did not suceeed:, so that from 
this I was led ~o believe, that the principles of which coffee 
is composed, and which are disengaged by fire, are combined 
in a state different from that in which they exist in the 
grain~ and that the proportions of each of them are exactly 
those which ought to form the ammonia, carbonic acid, oil, 
water, and pyre)mucous acid, which are the products of this 
operation. The retort was broken : it contained a charcoal 
occupying all the capacity of the vessel ; it appeared deco- 
rated with the most brilliant colours, and of various hues ; 
the lead gray with the metallic aspect was very distinct to- 
wards that part which touched the bottom of the retort i its 
weight was 50 parts. 

The liquid contained in the matrass was emnposed, as 
we have said, of thick black oil, very much charred, and of 
a brownish liquid, fetid and astringent: its total weight, 
isolated from the oil, was 88 parts ; that of the oil was ,33. 
The.neck of the retort still contained a sublimed saline mat- 
ter, of a fetid ammoniaeal smell, weighing o~? parts, and 
which was only carbonate of ammonia : the loss was seven. 

The 
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30 3[emo~r upou Co~ee. 

The astringent liquid tried with turnsole tincture made ~t 
quickly become red: solution of sulphate of oxygenated 
iron acquired a very slight green co!offr : the muriates of tin 
and lead were but very shghtly precipitated: but ill some 
other trials I made comparatively with pyromucous acid 
it presented the characters of the latter; fi'om which I in- 
ferred that a portion or" the acid of coflhe was disengaged 
dm'ing the distillation without experiencing any aheration~ 
and that it was m;xed with the pyromucous acid. After 
having determined the proportion of the principles which 
appeared.to me to compose coffee, I thought it necessary to 
examine if heat developed tannin in this grain, as Mr. Chc- 
nevix asserted. In order to convince myself of this I roasted 
some Martinique coflbc until it was of a chestnut brown ; 
after having reduced it into powder, a portion was infused 
in boiling distilled water, and a second was treated by the 
same vehicle and by decoction. These two liquors filtered 
were tried each separately with gelatine, lint they gave no 
kind of precipitate which could indicate the presence of the 
tanning principle. 

The difference between these results and those of the 
London chemist induced me to roast the coffee more 
strongly. After it was treated~ like t41e former, by infu- 
sion, decoction~ and mixed with the solution of glue, there 
did not even result any change in the transparency of the 
li%uor. Not confining myself to this second experiment, I 
roasted some new coffee until it was of a l~rownish black~ 
and at the same time examined all the species known in 
commerce under the names of Java~ Bourbon, St. Domingo, 
~Iartinique, Moka, &c.; but none of them gave me any 
proofs of the existence of tannin treated as we have de- 
scribed. Each of these infusions and decoctions constantly 
reddened the blue vegetable tinctures; it precipitated, in 
fawn colour, the muriates of tin and lead ; in green, the stfl- 
phate of oxygenated iron ; in brown~ the sulp!~,ate.of copper; 
and in chocolate colour, the nitrate of mercury. The pure 
and carbonated alkalis, barytes, lime, and the hydrosulphu- 
rets, connnunicated to these infusions and decoctions a very 
dccp saffron-yellow eolour; whictl led me to suppose that 

a part 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
ga

ry
] 

at
 2

0:
29

 0
6 

A
ug

us
t 2

01
7 



Memdr upon Coffee. 31 
part of the acid of coffee existed in them free, merely en- 

tangled in a little extractive matter and a good deal of char- 
coat. 

It remained, in order to render this analysis more com- 
plete, to consider the pure acid cf coffee with respect to its 
chemical attractions for the different known bases. I ob- 
served, after a multiplicity of" experiments, that the metallic 
oxides were the bodies which combined the most intimately ; 
those of tin, lead, mercury, iron, antimony, bismuth, and 
copper, precipitated from their solutions or put in contact 
with this acid, on aiding its action by heat, were there com- 
bined, and formed saline compounds, of an austere and me- 
tallic taste in general, not crystallizable, pulverulent, and little 
soluble in water ; that of mercury was, however~ dissolved 
in about 16o parts of this liquid, combining itself with and 
prceiphating several colouring matters, which fix very so- 
lidly, particularly when stuffs are impregnated and boiled 
with the compounds so formed with tin, lead, anthnony~ 
and atmnine. The colouring particles of saffron, of yellow 
wood, madder, sorrel, and of some pharmaceutical extracts~ 
&c., are those which have proved to me that this new mor- 
dant may become useful in the art of dyeing. All these sa- 
line combinations are decomposable by fire ; but more easily 
by su!phuric acid ; those of iron, tin, and antimony, ex- 
cepted. The nitric acid decomposes only the combination 
which the acid of coffee forms with copper. 

The earthy substances also form saline compounds with 
the acid of coffee; alumine is that which seemed to unite 
most easily ; this combination, which is not very soluble, 
has a slight'.y saccharine and astringent taste, always pulve- 
rulent, and fixing some eolours. Lime, barytes, strontian~ 
and magnesia, combine with it also : the last of thes~ earths 
adheres to it only very feebly. 

Potash, soda, and ammonia, form compounds extremely 
soluble, of a bitter taste, little crystallizable, and decom- 
posable by a slight heat, of a colour always yellow, whicl~ 
becomes brown upon heating it too long. 

The muriates of tin and lead dissolved in water, speedily 
decompose these salts, as does also sulphuric acid, which, 

4 however;, 
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~ Memoir ~Jpon Coffee. 

however, does not act, upon that of alumine. The nitric~ 
lnuriatie, and phosphoric acids decompose them also in a 
great measure ; it happens at the same time that the acid of 
coffee is itself changed into malic acid by the nitric, after 
the latter has been isolated from its union with the bases, 
in such a manner that a malate and nitrate is obtained, as [ 
was convinced by thus decomposing the cafiate of lime. 

Conch~sion. 

1. It results from all that precedes, that coffee contains a 
particular acid, very distinctly characterized ; that it there 
enjoys a sort of liberty, since the powder of this grain sud- 
denly reddens the blue vegetable tinctures ; and that inflt- 
sions in cold water~ and even in alcohol, may be separated 
from the acid in a state more or less pure. 

o. That the acid decoction of coffee decomposes with fa- 
cility almost all the metallic solutions, particularly those of 
lead, tin , iron, &e.* 

3. That the precipitates obtained by the mixture of this 
decoction and metallic solutions, are more abundant and 
more highly coloured than those formed by the same acid 
in a pure state ; that this difference, I say, proceeds from 
two causes, which must be considered: first, because the 
decoction of coffee, besides the caffic acid it contains, con- 
tains also extractive matter, colouring matter, albumen, &c. ; 
that the colouriug matter is partly precipitated by the affinity 
it has with the compound formed of" caffic acid and the me- 
tallic base ; that the albumen, on the other hand,isolated from 
the acid body which favoured the solution in the liquid, is 
deposited, and increases the volmne of the precipitate ; that 
in order to be convinced of this fact, in one word, it is only 
necessary to boil a cafiate of t in,  lead, or ahunine, in a co- 
loured vegetable decoction, in order to obtain the result now 
mentioned. 

4. That the acid of coffee may be obtained very pure by 
mixing watery decoctions of coffee or alcoh~)l maceration~ 
of  it, with muriate of tin or of lead, and afterwards decoru- 

m: Ryhlner (dmlrna! de Physique, tom. xiii. August 1778, p. ~38.) has ascer- 
tained that the infu.itms cf tLe d~ft~rent ~pec:~es of the coffee cf the Levant 
and its iAand~ arc astringent. 
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Memoir ~l[;on Cq~'ee. 33 

posing these combinations by sulphuretted hydrogen, as 
practised by Mr. Chenevix as well as by myself, or rather 
on decomposing the eafiate of" lead by the sulphuric acid. 

5. That this new acid is not crystallizable in the state it1 
which I obtained it, and that it is completely soluble in al- 
cohol and water. 

6. That it is capable of decomposing the prussiate of 
iron contained in the prussiate of potash (a common re-agent 
in the laboratories) by forming wifil the metal a green com- 
pound, which is precipitated; and in this respect it may, 
perhaps, be of great use to chemists, in order to obtain very 
pure, prussiate of potash, which hitherto could not be de- 
prived of some portions of iron which it obstinately retained. 

7. That the colour which it communicates to the solu- 
tion of oxygenated and green sulphate of iron, seems to be 
completely new. 

8. That the attraction of the compounds which it forms 
with tin, lead, antimony, and alumine, and with the co- 
louring matter of infusions or vegetable decoctions, may 
render it very useful in the art of dyeing. 

9. That the different species of coffee contain it in pro- 
portions little variable ; and that it exists at the same tim% 
without alteration, in a smaller quantity, in the infusions 
and decoctions of coffee roasted at different degrees, as well 
as in the products of the distillation of this grain. 

10. That the comparison I have made of the properties of 
this acid with the gallic acid and the tanning principle, showed 
no kind of identity of nature among these three very dif- 
ferent substances. 

11. That the particular principle obtained by Mr. Che- 
nevix is nothing else than the acid in question, but which 
had not been subjected by this accurate chemist to a strict 
enough examination. 

12. That, having examined the infusions and decoctions 
of different kinds of" roasted coffee, they gave me no evi- 
dence of" the existence of the tanning principle on mixing 
them with gelatine, as asserted by Mr. Chenevix. 

13. That the acid of coffee is susceptible of being united 
Vol. 27. No. 105. Feb. 1807. C with 
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34 Description of a Compomzd Gasometer. 
with various bases, of forming particular salts, decomposable 
in the f~re, with more or less facility ; and that its attractions, 
in one word, seem to follow a law completely different from 
that of most of the known acids, since its union with the 
alkalis seems to be weaker. 

14. That it is decomposed by warm sulphurie acid, by 
the nitric, muriatic, and oxymuriatic acids, and reduced by 
the latter, as well as by the nitric, into malie acid. 

15. That it seems to me to be composed, according to 
the products obtained by its analysis in the retort, of much 
of carbon, and little hydrogen and oxygen. 

16. That 10o parts of watery extract of coffee, produced 
from about 75o parts of coffee, yielded o'55 of eaffie acid, 
0'25 of extractive matter, 0"05 of vegetable albumen, 0"09 
of  resinous matter, and 0'06 of toss. 

17. That in order to confbrm ourselves to the language 
of modern chemistry, the acid of coffee ought to be called 
eq~c acid, as the denomination which best suits it. 

lS. That the charry and incinerated residue of coffee is 
composed of muriate of potash, lime, and a quantity of iron 
which I was unable to appreciate. 

! 9. Finally, that coffee, from all we have seen, is a sub- 
stance in which carbon is in a much greater proportion than 
hydrogen, oxygen, or azote ; the existence of all these bo- 
dies having heen plainly demonstrated by the formation of 
oil, pyromueous acid, carbonic acid, and ammonia, formed 
in it by the distillation of this grain. 

IV. Description of a Compound Gasometer, for Purposes 
where un~brm Press~tre is essential, by the ~tpplication 
of the Hydrostatic Regulator. By Joss.pn STEErErs,  
.Esq.* 

A ,  (fig. I. Plate I.) is a tin or brass cylinder three feet 
six inches long and nine inches diamete U supported on twa  

Coramm~icated by th~ inventor, Mr. Steerer, s. 

pillars 
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